Chemical constituents of the essential oil from the leaves of Minthostachys mollis (Kunth) Griseb Vaught var. mollis collected in January 2008 at Tuñame, Trujillo State, Venezuela, were separated and identified by GC-MS analysis. The essential oil was obtained by hydrodistillation and thirteen components (98.5% of the sample) were identified by comparison with the Wiley GC-MS library data base. The two major components were pulegone (55.2%) and trans-menthone (31.5%). The essential oil showed a significant inhibitory effect against Gram-positive and Gram-negative bacteria, especially Bacillus subtilis and Salmonella typhi (4 μg/mL).
The genus Minthostachys (Benth.) Spach (Lamiaceae) comprises 17 species found in the South American Andes from Venezuela to Argentina [1] . M. mollis (Kunth) Griseb Vaught is found in Venezuela, Colombia, Ecuador, Peru and Bolivia. This herbaceous plant, 0.5 m high, with aromatic pubescent leaves and white flower spikes, has a distinctive peppermint-like odor.
The use of Minthostachys species has been recorded since the 16th century [2] . M. mollis has been reported to be useful as an anthelmintic, digestive, aphrodisiac, anti-diarrheic, in the treatment of respiratory and urinary infections [3] , as a menstruation inducer, and condiment [4] . In the Venezuelan páramo, M. mollis, known as oreganote, is prepared as a tea and used to treat children´s infectious diseases, as well as for rheumatism. Crude extracts of M. mollis leaves have shown mutagenic activity at 30 µg/mL [5] . Fester and coworkers have studied the essential oil of M. verticillata from Argentina, which contained menthone and pulegone as the main components [6] [7] [8] . The essential oil of M. mollis prepared from plants collected at different places has been described. Plants collected at San Rafael, Mérida State, Venezuela contained more than 75% of pulegone [9] . The analysis of the oil from plants raised at Carroll Co, Indiana, from seeds purchased in Quito, Ecuador, showed the presence of neomenthol (29.3%), menthol (20.6%), menthone (24%) and piperitone (9%) [10] ; those collected at Zaruma (Province of El Oro, Ecuador) contained menthone (16%), carvacryl acetate (10%), pulegone (10%) and carvacrol (9%) [11] . Insecticidal activity of the essential oil of M. mollis on Acanthoscelides obtectus (Say) and Hypothenemus hamperi (Ferrari) has been reported [12] . On the other hand, few studies on the antimicrobial activity of the essential oil and crude extracts have been performed [13, 14] . In this study the chemical composition of the essential oil of M. mollis var. mollis collected in Tuñame Paramo, Trujillo State, Venezuela and its antibacterial activity on Gram-positive and Gramnegative bacteria are presented. Leaves from M. mollis were hydrodistillated and 1.2% of essential oil was obtained. GC-MS analysis showed the presence of thirteen compounds, which formed 98.5% of the sample (Table 1) . Pulegone (55.2%) and transmenthone (31.5%) comprised 86.7% of the sample.
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The essential oils of M. mollis from different places in the Venezuelan Andes contain pulegone as their major component. However, the essential oil of M. mollis from seeds obtained in Ecuador contains menthol derivatives as their major compounds [12] .
In spite of this, the botanical variety from Ecuador has not been described, although it is clear that M. mollis from Ecuador belongs to a different variety.
In the present investigation, antibacterial activity of the oil of M. mollis var. mollis was observed against all the bacterial strains tested ( Table 2) . MIC values from 4 to 64 μg/mL were found. B. subtilis and S. typhi were most sensitive to the inhibitory effect of the essential oil (4 µg/mL). Regardless of bacterial strains, the MBC values were higher by 2 or 3 dilutions when compared with MICs. Hence, MICs are almost at biocidal levels. Similar results were reported by Primo et al [15] who found that the essential oil of M. verticillata, rich in pulegone and menthone (44.6% and 39.5%, respectively), had an excellent inhibitory activity against Gram-positive bacteria. Isolation of the essential oil: Fresh leaves (300 g) were cut into small pieces and subjected to hydrodistillation for 3 h, using a Clevenger-type apparatus. The oil (1.2% yield) was dried over anhydrous sodium sulfate and stored at 4ºC.
Gas chromatography: GC analyses were performed using a Perkin-Elmer AutoSystem gas chromatograph equipped with flame ionization detector and data handling system. Two capillary columns of different polarities were used: a 5% phenylmethyl polysiloxane fused-silica column (AT-5, Alltech Associates Inc., Deerfield, IL) 60 m x 0.25 mm, film thickness 0.25 μm, and a polyethylene glycol fusedsilica column (AT-WAX, Alltech Associates Inc., Deerfield, IL) of the same dimensions. For the AT-5 column, an oven temperature of 60°C was used. It was then heated to 260°C at 4°C/min; the final temperature was maintained for 20 min. For the AT-WAX column, an initial temperature of 50ºC was used. The oven was heated to 200ºC at 3ºC/min. The injector and detector temperatures were 200°C and 250°C, respectively. The carrier gas was helium at 1.0 mL/min. The sample was injected using a split ratio of 1:20. Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature. The normalization method from the peak areas was used to calculate the percentage composition of the essential oil [16] .
Gas chromatography-mass spectrometry: GC-MS analyses were carried out on a Model 5973 Hewlett-Packard GC-MS system fitted with a HP-5MS fused silica column (30 m x 0.25 mm i.d., film thickness 0.25 μm, Hewlett-Packard). The oven temperature program was the same as that used for the HP-5 column for GC analysis; the transfer line temperature was programmed from 150ºC to 280ºC; source temperature, 230ºC; quadrupole temperature, 150ºC; carrier gas, helium, adjusted to a linear velocity of 34 cm/s; ionization energy, 70 eV; scan range, 40:500 amu; 3.9 scans/s. Sample (1.0 μL) was injected using a Hewlett-Packard ALS injector with a split ratio of 50:1. The identity of the oil components was established from their GC retention indices, by comparison of their MS with those of standard compounds available in the laboratory, and by a library search (Nist, 05) [17] [18] [19] . [20] . MIC was determined in the range of 0.125 -512 µg/mL. The essential oil was dissolved in DMSO and MIC and MBC were determined twice for all the strains tested. Ciprofloxacin was used as positive control.
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